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[0001] fr^b^W-MU pl<«, «^*ffliB3tett:(J£*T, ^{cr^^j 

**£iti^ftJl£is:ttfc, S^-^^to^y^-, fc^fc^tefflv^ftas 

[0002] «^Kffl^tf£<D|^fe/i£LT, irt^lfcfcte^l^l^ft^^ft 

* ^MmmytfonwftAm^ ffim^MtK&t£b*&&wistixmm4ktstix\, ^ 

[0003] ^5t^(cfi % Hf0f-e*®m#^^i-satgt> ft£r^UT11^£3g£ 

wtL^oatg^#^ofc, v^^m/iM^^ ntvxmffimzi^^-rz 
mtmmxcDmmm.n^w^^yt^mfDm^mm^^-r^mtKmm^ 

[0004] ^h<Dm%fo*m\^tz.m^n^£.&mmzma^ m*.&. *-/vy>jj 
^mm^fh^> 0 z<Djj7£X(Dm4$Li&f&\^ ^mx(Dmytfc^(D=iu-ri&n^£z> 

[ooo5] ^^^Ti^^^tm, mmmytm^^ *tk?^ wmm^ 
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C0006] mmmftftombAsZtt* mmm^mtm^mmmt^mm^m\^ftmmm(D 

[0008] £fc, ffiflS&ftfc g Wi:U-OBI^«ISi©3WS*jti:-t-S^«), «flf*i£Jl_Lfc 

^m±m<D±[c^b^mm^mm^thmm^tix^^Kmm^mmit^m^ 

[0009] Sfeic, iff«^±|:lfi^oiffi»ffmLtttm»Am 
[0010] *^|&aH4©«ffi*i^KfcLTtt, 0!l;Lff , 2, 4, 7-MJ~hn-9-^*-lx 

coon] $e>w4, M^.tf, #fF^cm5-i5, #<&f?xm~4mz.&^x, 
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[0012] -tuc^j-u w^r^ircK:, ^fcm^^tt^t-^w^^-rs 

[0013] IfrffXm: #HS¥l-206349-^$& 
#rP^Ci^2 : M¥6-59483-^#g 
WnXffltZ: ^¥9-190002-5§-<k#ft 
^^:m4:#|B¥9-190003-^-^ 
#B*F:£&fc5 : !&m ¥4-360148-5§-<&fft 
&n$:fflL6: ^^^3-290666-^-^ 
#^^7 -MM ¥5-92936-5§-<k$R 
^WvfcSte : SfcM ¥9-15 1 157^^ 
#^^9 : #M¥5-279582-S§-4^& 
¥?mcmO-Mm ¥7-1 79775-*§-&$& 
#lfi:^ll:#li¥lO-73937-^^ 
4W;£iJU2 : #M ¥4-338760-^-^ 
#fF^13 : #M¥l-230054-*§-4^B 
#^mi4:#M¥8-278643-^^ 
#FF^15 : #W 200 1-222 1 22^$S 
#^^16 : ¥5-1 5048 1 
#l^mi7 : #M¥6-1 30688-*§-<£$g 
WffJC$!kl8 : #M ¥9-28 1728-^^ 
^yF^19:^|fl¥9-281729^# 
4#fF;£ik20 : #M¥l0-239874#^^ 
m^XU2l :#M2000-75520^$B 
#rF»22:#M 2000-1 99979^#g 
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#fF:£itm : ftffi 2000-143607^^ 
#fF:£itfc24 : #M2001-142239#^fR 
1frftX1ft25 : #M 2001-215742#<£$ft 

: «^J*^|gVol.30,p266-273(1991) 
^#1^5:^2 : Pan-Pacific Imaging Conference/Japan Hardcopy'98 July 15-17,1998 
JA HALL.TokyoJapan ^f^fcp207-210 

$F%fPrX$k3: Japan Hardcopy'97 fi^CSl997^7^ 9 0 , 100 , 11 0JA*— /W 
^M-^#HT)p21-24 

^fF3dlfc4: Japan Hardcopy'92 f&3C*l 992^7 j3 6 0,70,8 0JA*— ;KI 
^•^C^HT)pl73-176 

[0014] _L5z£<7) £5 fcs *^«u^tt^-r6S#«y^W^ov vctt, tfcjfcfctJS* 

[0015] -^t?*^<z> g mn, nttKmffltwmmttm&n*iAmm\z.tetiit4k 
[0016] *35w#e>w:, ±ie s tt*m&tttcfrfc&mmmttmz.'D\,^x®.m&imi,tc 

[0017] Bp*,, ±IERH«^Bfci-6^«)K:, Ttt— iK!5£(l) , 
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Sr^rurfc «kv *tt*at»«u z«TI5-j^^; (f-a) , (f-b) -£tcfe (f-c) , 




(R> 



(F-A) (F-B) (F-C) 

w&mn. wy^nn^ ~hns, rv—^m, mmmm. ^ 

[0018] Sfc, ±fB«JHS^ft't-5fe«>m, *«tt»fr_bt«il(r*^4feir33J: 
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[0019] ±&*&w<ott^mmi&ytft*mx-. a>o, sEmm^u^x 

[0020] *mwiz£ti^ n^tfammcmtitcik&m&'&zzktfX'Z, z.<oi\&m*. « 

[0021] J^T, #^<0^fc2$te©jgffifc:ov^ l¥*BtJ:tftMi-So 

bube-^ (i) T^^ns^^^iUTf*. z^tnie-^ (f— a) x-wztizmm 




(I-A) 
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^$tbS-fk^dS#lf bttSo -LIE— ^(I-A)^^^^^^^^!)^, T 
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[0026] tufa— ^ (I) ■Vw&tlZik&fabVXfZ, Z^MIH— ^(F-B) (m=0) 

T?^$tb5fllifi-Cfe5TIS— ^ (i-b) , 
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^^H^'fb^^^#:F!lSrTfS©t#^(I-B-31) - (I-B-40) iCT^I"^ 
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[0028] 




(I-B-ll) 




N 



n (I-B-16) 




Cl CI 



(I-B-12) 




N n (I-B-17) 



CH3 CHg 




(I-B-13) 




n'* % (I-B-18) 





(I-B-19) 



0CH3 0CH3 





N*" % (I-B-20) 

HsC0N tj) ^y OCH 3 
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[0029] 
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[0030] 




[0031] It, MIS— ^(1) -?7FiSfrZ>it&mbVX\L Z^ftjfB-^(F-C) X*m£tl 
5«5£T&5T!E-jl«(I-C) % 
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R 1-C R e-C 




(5^(1-0 r'- c , r 2 "\ r 3 -°*5J:^r 4 - c ^, m—&tnm:vx. fcmm+s mm 

LT^^ff^L-CV >-Ob £l HS-fb^ttrb^itf b*L<5 0 ±12— Ittzfc (I-C) t? 

^*n5-fb^*OA^JSr, TIEwfflf3t^(l-C-l)-(l-C-l9)H:T^i-3Js, * 
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[0032] 
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[0033] 
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[0035] 




:-i9) 



[0036] #3gf3md#SiiufE— jft^d-^-c^Sns-fb^tt, Mx.fi. TfEKJtS5$;(i-A 



WO 2005/003093 



22 



PCT/JP2004/009317 



£5 te, (b ' -a) v&£twk&m*&ffl&: (b-A) ^$*u5ffr&*b«^ 
j^-T5o jfcm, riss^^:(2-A)^i-j;5^, ^©tn^ (b-A) -c^^ste^ 

^J^^(a-A) *5£tf/£fcte (a'-^-C^StUS-fb^tiiaJ&Wai^JRKIg 

(c-a) T^£*L5te^£> ftitiS (d-A) *3 xxt/ttzfe (d'-A) -e^$*L5 

2 

§EK/&5£(2-A) TTBAFj ttt^^b^h^^T^-^A^^^ 
[0037] RJCS^;(1-A) 



(? 7 ^ m (R 7 -*)m (R 7 -*)m 

H0 „"K ... _ rK CHjONHCH, CH« J-^ <?H, 



tb'-A) " ' (b-A) ° 



OCH, 



[0038] RSt^(2-A) 
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[0039] ait, *amz.&ztm-m&a-B)^£ivs>4b&mii3L, Mz-&. tiek^c 

^irxo ic, fltfgs*; (b ' -b) T^ftSte^a^lft^ (b-B) ^$tts-fb^4feSr 
•a-fifci-So T1ESJfco£(2-B) fc^i-«fc5te, #5SS:(b-B)-C^$jh^'fk^ 
^ #3t^(a-B)SoJ:U?/ / ^fc«(a'-B)T^$^5'fb^i:^, 3S^ft^PflS£:JW8 

(d-B) :fc<fcuV;£fc« (d'-B) 

[0040] KJE£o£(l-B) 



ii -i CH,ONHCHj 9"s CHj 

(b-B) 



0>-B) 
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[0041] Ki&5£(2-B) 




[0042] £ib^ *mw\m%mnZ-M^(tt)x*mi$M4\:'&Mte, TiEKJfc 
5t(i-c), (2-c)(^v^^i-^<i:^-e^ o g P ^ N ^-f ^ Tfaa£o£(i-c)^ 
«3tS: (b' -c) T-^ftSffc-a^a^^ (b-c) 

«Ji:«3t^: (a-C) *3 «fc /jfcfcf* (a ' -C) "C^^tiS^^ i*3S US *#»&JW« 

f&-tZ>ZbfrX%% 0 #33, TISS^^:(2-C)^(^rTBAFjff7^b^h^^-^T 
[0043] RJ^^(I-C) 
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[0045] j^t> *&w<DWfF&nmmftft(Dmi&<Dtem\z<>\,^xwm&&m^^mm 
ttsflc, 2*3£xf5\-mytm, snmm^m, mm^mm, 6I4«m*** 
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t&X%Z> 0 

[0046] H12« > ^^^^5^SM^:ft:(D-m^!J^U-C^b^, «Stt&f£l_L^ m# 

[0048] *mw(D^-rn<D^y(Dmytm>, m^mmmmtvx, mm-^d) 
[0050] m%Vf<Dwmt\,x<D®:n tm^Km^m^nw-t^t^x 

[0051] «#f3&£S3tt % ^jfiuyLt^fcWW^^K^tt^^WlIB^W^^ te4MR$ 
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[0052] «W3§4£4M£LTte, M^M^^n^T^^, ^-/K^nVT^&iftD^ 

t&x%z> 0 mffim&mnm,ffim$imm%m~rtii'££\<^(Dx\ z<Dmm*m$t&± 

[0053] «#^^ii3ffl(Dttr^^-r^y^LT«, #y#-tf^-K ^y^vVK ^yr^K 
, tWu^ i£fctf~/K ^^ydr^^g, #?ytf~/i^5^-vK ^ry/K^i— 

[oo54] mmmmm^ mm^^y^^m^mmmm^m^tcmmx^, mm 
xfemmfcmtL,xmfti$(Dmffi*i%nu yt^m^a^mM^±m^hmx^ti 

mm^mt^x, tuia-^ (i) x^&tittmm \^%^m^mmm:^-r^it^ 
m<D>Mz< th—n^^^^t^mxh^K {^(Dwrnmrn^m^ 

m^mvx, &miazio-6omm%xhio, <m?ii^tei5~5om*%Tfc3 0 
[0055] mffimxkm4m<Dffimsu^tvxte, TKy^-^-K xv^x^^, ^y^ 

[0056] *fc, m^mmm4iznmtft^mm-r^m^m ±mmt^^y^^j:t^ 

<Dmim±m%:^£itz>^bt>»!mxhz> 0 
[0057] mu^-t^mmm^ ^mxn^-r^^^^^x^^^^^ 
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&wx&z> 0 ^mm^untvx^ ^m^um-t^x, ^v^t/^ ^vr^tj: 

^ sio fit*<Dmmttn, zbia-z&m, &mmmte¥<Dmmm*m$L^ 
#)Z>mt*m&i,xm\<^b&x%z> 0 mm^^mtvx^ ^ m m(D^m- 
^m(sicm^m^mmm(Dn,m!^mmc^xf^^fifcmfj:t^mm-r^t 
t)>x%z> 0 wimmn, ±M<Dmx>n^m^mn(o%<D^m±(D^mm^\^ 

[oo58] wmm i fccnmmn, ^.mmm^mm^h^-r^K mm^mmrnvtL 

o 

[0059] mit^-rmmmmytfc<DWi&\zte\,^xh, mtz-f&^ivx^thz^w 

vxn, mftmB&mm*^^ti%m^mz.ft^x. ^wKmzit-s-m^ 
^^xnmm^mo-eomA%xm, £.mma3.i5~5omm%xh<o, je^m 
m^m^\,^xfe&mia-xio-6omi;%xm, i^ii^^o-soMyo-efo 

[0060] ^ m%Vf(Dmmm wm*mii&&\z.\*mkm, &mm&m-fft^m& 

[0061] .£AT\ ^0J^HWJ^ov^T^0J-t-^ o 
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TflBSJS^(l-A-l) *5,fctf (2-A-l) tutfcl \ lWf|E (I-A-3) 
[0062] S^(l-A-l) 

«— & „ , «— a CH,ONHCH, 9**> . CH» 

G»'-A-l> (b-A-1) ° 

[0063] 50£o£( 2-A-l) 




[0064] ^7*>'S?*^^ifc(±|BttBtS;(b*-A-l))100nimol(17. 2 S ){ZMit^ 
~/^250mmol(29. 8g)^Dx.T, 5bP!»31ifeUfco mM^m^*-^* 

&Ifc*£200mmol(19. 5g)0^no^ygt(^ Ka, ^f#B^\,TT\ t°y^ 
V600mmol(47. 5g) ^^MT^Dx.-C2B#^^bfe 0 ^<£>t&. i&^Tk— 
nn^>-e^ttJL^-t-^t^J;i9 x fi^^j^LT, HX421. lg(81. 7%)T?± 
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[0065] Ikl^ ±IS»5t^;(b-A-l)T?^$^b^30mmol(7. 75g) OTHFjgJKte, 
^^v^A99mmol(2. 41g) 4-7*^-2, §-i?-t-7*^-/V-\-(W*?-;Vi/ 
ndri/) ^ifV(a-A-l) 90mmol(32. 2g) OTHF^m^iffiLfcGrignardl* 

mol(90ml)^Px.T^#Lfcm, i&glTjc^Q^ i^nn^>^ttffiL^f «^ 
^Cj^teJ&^LT.ifciS. 12g(49. 2%)Tl!ufEf#j£^(c-A-l)^£;ft 

[0066] $£>(^ -HiS#^(c-A-l)-C*$^^#I10mmol(5. 48g) , p -^pp7x 
^/UtK^^^^dtJlBtiat^Cd-A-l) ) 30mmol(5. 37g) £fc°y i?>-b^# / 

[0067] ±m&$LJ&m(D?Tiu*,VM^ m&X\ -g^brnHPbO 2 )30mmol(7. 18g)% 

^ H B B i-§^t^j;t9, miat#at^:(i-A-3)T^$tL^b^#)^#fc 0 ir*4. 9 g ( 

W61. 7%), MS m/z 792(M + )-C&>o£: 0 &*3 % <£l«te24. 8%-?fcofc 

[0068] &J&mmM2-A:M&.Mr&M (l-A-5) (DW.^m^^ 

-^^^X.7^^^^ x ^ll^fe^l-A^|m^^^^^TV^ % jtulEt?ti£:£(I-A-5) 
■Vmi$tlZ>fc&m&mtl 0 ^miS, 9%, MS m/z 860(M + )T?foo7c 0 -CO 
«5t^(I-A-5)(D^'^^7(DIR^^h/^|ll5^, 'H-NMR^^M^igete:, 5fe 

[0069] &jb\ ±!E^^||«!iT*fflWc4-:/n^r-2, e-v^-tert-^'^^-l-Chy^^ 
->n^v/)-<^V(MiE«it^;(a-A-l))(i % #j;tte: N ffj|5#fF^15^^|Sic 
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[0070] mM^mm-A 

771^=? Jv|£ (3cm X 10cm. ff£lmm) *3 &XfiTsK~$M>% i g (^30mm <f> 
,S$247. 5mm, J¥£0. 75mm) <£>^® E*T<0«fc5fcfERUfcT§l# 

[0071] (T§l#»*i*©fER) 

A-al) "eT^tt^nV- (TS;^CM8000 : j£u (tt) $S) 3m#£B (30g) 
JifST5l#JltWA-al)£*?.A- ^/mt^^(5vo\. /5vol. 

[0072] i(DT§l^® -h^, »T©J;5»^«bfe^JlSi«3tJl^«»Sr, fcttofc 

[0073] (^«^BttJS#tH£<E>fESl) 

A-bl) nffim$L®iW : XlH^i7^n^7^y 

(#H§2001-228637^$Ref»©E|2#fig) 0. 3fi*£B(0. 15g) 

A-b2)jE?L*fca&*K:TIB«3t^:(HTl-101) 




(^HB2000-314969#^«if©(HTl-101)) 7S*gR(3. 5g) 
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A-b3) n+umtoK : mmm* (i-a-3) xm&tizit&m 

3fi*$P(l. 5g) 
A-b4) $HbB5it#J : 3, S-^-tert^-fcKn^hA^V (BHT) 
(^^11(^)11) lfi*|fP(0. 5g) 

A-b5) ->y=i-V^/W:KF-50 (flift^II (**) U) 

0. Oim*^(0. 005g) 

A-b6) mm : t^^y-wz^y*— hmm 

('■^'f KTS2020 : i£ A<b& (tfc) M) 

(#P?H2000-314969^^cf c^(BDl-l) 10M*$|5(5g) 
[0074] Jbia^3t®»3|6f A-bl) -A-b6) *fl^U>1g*!|100M|flS (50g) *3«fctf 
^^U^lf— X(3mm<f>)50g£^vL, 100ml©>tfyj|£fc:A*U ^^h^^^v^g 
Model5400(#H:UyK^Mf^) Kit, 60#fig#m#yg& ; fTl\ 

[oo75] mf&mm2-& 

mimm^ (i-a-3) x*7jk£3nz>4t&mmmn*s tmsmma. (i-a-5) 

[0076] ^^fe^m#!3-A 

*tf1B«3£5S (I-A-3) ^£*i*te£4b3StfHB«r, tff|Bf#5t^ (l-A-26) ~C^$ 

tt^b^3aa^^^fc^f«^^ii^Mi-A^[^^^uT, mmmmtft 

[0077] ^&^W.l4-A 

fiiiat#3t^: (i-a-3) -v7F£tiz>4k&mm*m&, mmnmm d-A-30) -v^z 
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[0078] mtsmmm=£ 

(HT2-2) % 




(HT2 - 2) 



H 3 C 



^$tL§^y;Hb^(#^2000-314969^#4 I C'(HT2-2))7fi*^^ 

[0079] mntomwiMfy-A 

mumm^(HTi-ioi)x^n^huy^/^T^t^mmmu^r§&mm^ 

(HT-11), 




(HT - 11) 



CHg 



X^£tl&^>-i?V^mmfc (^^2000-314969-^-^^(7) (HT-11)) 7M;£B 

[0080] mMMMffll=A 

m%^%mmi-Ax^m\^m%m / ^w^(D%^(Do^ mM^^mt\^x<D 
xmM&myf^yT—^o. 3mMU^s y^^^/i^^p^t—:/ (^112001-2 
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[0081] M2fc£MffiM8^A 




[0082] iMMilzA 

msrnm^ (i-a-3) -e^$tL6^^3m*^^, Tistitit^ (et4-d , 




[0083] m%i^mwMi-A-8-A^xm^.^.mmi-A(D^M<Dmm 

*ft^^^fiEPA-8 1 00 KXM£r?To fdo 
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(%) = (v /v ) x 100 

k5 5 0 

v : mmw.&<Dmmm<iL 

0 

v : sfmvmmmiiL 

5 

[0084] mz-, mmm,i^+600ViCVX, ^^9^<D^y^^~iZX780nm( 
{&U ^yti^mmm8-AK^^m550nm) fc#ftLfcl. 0 u W/cm 2 ©^^ 
^5#P^S7tbT, 3cM«te^#( + 300V) {^^^TiCg-r^^^ft^SE 
i/2 ( m J/cm 2 ) irUOfctf), g^i5#i©fffim^f» (V) tLT^fc 

o 

[0085] [^1] 





V k 5 

(%) 


in J/cm 2 ) 


(V) 


^^HM^Jl- A 


85.6 


0.29 


24 




82.2 


0.37 ; 


31 


mdtmmm- a 


83.5 


0.35 


33 


J®7fc{£fi»J4- A 


84.4 


0.40 


39 


M^5llfc0iJ5-A 


81.5 


0.32 


36 


JMtt»i0iJ6-A 


80.9 


0.33 


38 


®^HIfi^J7-A 


83.9 


0.31 


28 


&ft#!£WJ8-A*> 


82.7 


0.49 


54 


^ttifc&W 1 - A 


80.3 


0.53 


84 



[0086] £fc, mm(D$]^z.£Z>m{\®i<DWmtl,X, K^i>^3fc#(30mm<i> )£ffiWc 
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[0087] 
[0088] 

[0089] 

[0090] 



TIEK^(l-B-l) *3J:t^(2-B-1) mfEi\ BtfiaaWJ(l-B-4)<D^^$r 
RJ&5SU-B-1) 




[0091] Rj&5£(2-B-1) 
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[0092] HoP77^^ 2, 6-t°y^^^-/V^n^K(±lEf#3t^(b'-B-l) 
)l00mmol(20. 4g) x N, O— ^^/VtKn^v-T^^^^230mmol(22. 4g) 

fa£jm>bVX, 4X*22. 8g(89. 9%)^T±|E^3g^(b-B-l)T^tL§^ 

[0093] ±|H#5t^;(b-B-l) T^$^^-^^30mmol(7. 6g) OTHF^(C N 

-v^v-^A99mmol(2. 4g) 4-^0^-2, 6-i^-t-^/V-l-(hy^/l^>n 
^V) ^O-tfV (±|5ff 5t5£ (a-B-1) ) 90mmol (32. 2g) (DTUFm^K>mW^tz. 
Grignardf^^MTU ^WC3^mmWVfz 0 ^iOlN^TK^^P^TS 
J^^TUfCo £<b&£> 1. OM7^^xb^^^-/l-T^^T7ATHF^(TBAF)90 
mmol(90ml)^P^T^^, *&^7k^&#\ ^nP7^>^mLM-r5^ 
T% tei&^LT, HX*12. 8g(78. 5%) ^T±I5*^(c-B-l)^^tL^t: 

[0094] £^ S(jiBm^(c-B-l)-e^$^5^-a-^ll0mmol(5. 4g)<^ 4-^nn7x 
^/VtK9^(lfllB«5g^(d-B-l))30mmol(5. 4g) t£fc°>; vV^fi?U 
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[0095] ±|E3|fi^fc*<0^na*/l/At^ gift?, -gfcffc$& (Pb0 2 ) 30mmol(7. 2g) 

-t&^tKRo, mmnm^(i-B-4)x^t$fo%4k&mzmc 0 i&*3. 3 g o&^4i 

. 8%), MS m/z 787(M+)-?fcofc 0 ftjo, ^I{X^te29. 5%T^fcofc 0 ^(7) 

[0096] _LiE-?fflWc4-^ez^-2, e-^-tert-y^yP-l-Chy^^Vndrv-)^ 

^V(Sfj|S^:(a-B-l))^, «|#|fl2001-222122^$g^^|E«ccD^ 

[0097] ^5fe^^l2-B: mil?-l.^il f T-B-7) (ftJk^&KT^BE 

±M&J&Wfc&\\-B(D4-?uu7^/VtY7i/ s s%z2, 4-V > ?W7^=./VK.Y7i/ 
^(-{-t^fc^^fi, I^^O^^trV^, ffj|B^^(l-B-7)cO^^^#fc 0 ± 
HX^25. 9%, MS m/z 855(M + )-Cfeofc Q ^<DM?fcM(l-B-7) (Dit&WiCDl 

[0098] frl&mffiMa- B: mfPMteM Q-B-12) (?^k^#K7^5fc 

Ji|5^J^^JSMl-B04-^nn7^^i/Vt:K7v ? V ; Sr2 ) 4, 6-hy^on-7^=/VtK 
^^^^x-fc^fi, IH«^^^TV\ SflfH^f^iJ(I-B-12)(D'f^#J§r#fc 
o^^46. 1°/ 0> MS m/z 923 (M+) -efcofc ^^WJ(I-B-12)(D>f^ 
^IR^^M^EUlKl, 1 H-NMR^^h/V^r[l|12fC, ^^^-T 0 

[0099] ^^feMh-R 

T;V%-V1*WL (3cm X 10cm, J¥£lmm) fc^tFT/l^-^iitW (^30mm <f> 
> *£247. 5mm, ff£0. 75mm) <Dt\-Mm±fc. 5fc* ^TCDXo^VfM^fcT^ 
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C0100] (T9l#Ji»ttofm) 

B-al) *tt&&r4v > (T^>-CM8000 : 11/ (#0 £0 3fiftg|$ (30g) 
-hlBT^ItatWB-aD^^y— /V/ifrfb^W^CSvol. /5vol. 

#j97fi*gM97o g ) tmz.rn.wu mmzitx. r^mmm^MLtz 0 
[0101] z<DT5\%m±^ MTn&w^mi-tc^mmmytmftifrmtt, mvt<Dh 

[0102] mmmmytm#mm<Dftm) 

(#M2001-228637#4^tf I CD|2l2#J§) 0. 3MAM(0. 15g) 

B-b2) iE?L«li^» : TIEHI^ (HT1-1 0 1 ) 




(#M2000-314969-^^$S4 I ^(HT1-101)) 7M;§fl(3. 5g) 

B-b3) m^mmmm msmma.ii-B-4) x-mZMit&m 

2fi*$B(lg) 

B-b4) mtffilkM : 3, 5-^-tert-4-fcKn^>Ivl^n:x (BHT) 
(I^MlH(t!|c)») lK*gR(0. 5g) 

B-b5) v^-V^A- : KF-50 (it Mit^m OHO M) 

0. 0lM:$B(0. 005g) 

B-b6) s^i/y—mm : W7x.s~ tvzmtfvti—tf*— vmm 
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(^>"5M'hTS2020 : 3? Mtfk (80 M) 

2000-3 14969-^<k$B^(BD 1-1) llfi*g|S(5. 5g) 

[0103] ±.mmytmtmB-bi) -B-b6) mt^u^mmoommi® (so g ) &£x*x 

TWXlf*- X(3mm*)50gi:*{^ 100m\<DtfVMlZ.Atl, ^yhnvf^^t 
-Model5400(*B:l^K^tVM±§£) \ZX* 60#M$M8$yi<HTV\ * 

[0104] m^^MazB 

B&fEfl*5tS; (I-B-4) -C^$nS^^2S*SBSr, jtulEfltit^ (I-B-7) 
^{b^2fi»g|5^nx.fc^^(«^#:^Jfe^!jl-B^pl#{CLT, meM^ftffc 

[0105] ^fe^ffil3-B 

i&umm&(i-B-4)X'7Fisiriz>4k&yo2mmn&, mmmm^:a-B-i2)x^ 
n^t^m2mmm^ix^.tc^nm^wmmmi-Btmm^x, mmwmyt 

[doe] mt&mmmrzB 

^yt^mmmi-Bx^mvtcm^m / ^mm(Dmf^<D^^m^m^mt^x<D 

28637^^^^1114^^) o. 2mmmzi^tc^itm^mmmi-Btmm 

[0107] ^*&^*fefr.lfv-R 

^t^HM^i i-B-c^ffl \^tz.m^tm^nM(Dm.^(Do % , ETiJii^jc^u-t <d 
mtmmn (hti-io i ) XTFZfazhvy^-^Tv^k&mmmn*, ris#5t 

5£(HT2-2h 
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(HT2 - 2) 



HqC 



X^tl?>^VMt^ (#M2000-314969#^fft4 3 ^ (HT2-2) ) 7fi#gBt£ 

coio8] iiiiiflfcB 

iS(HT-iih 




(HT - 11) 



^$n^^v ? V«|^(#^2000-314969^^^(D(HT-ll))7fi*g|3 
[0109] ^&3iW,|7-B 

2001-228637^£$g<* I ^[Il5#JJS)0. 2m*UMXtt£XfttemytfomMmi- 
[0110] ^rt&»ffil8-B 
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[oni] mXMMMMl-B^SzwmM 

^^^ffEPA-SlOO^TWiffi^fTo/Co 

k5 

j%&mv (%) = (V/V) X100 

k5 5 0 

V :^nMM<D^MmML 

0 

[0112] 3eEmte£:+600Vt;iLT, /^^yy7^©)t^lr7^- (C-C780nm( 

f&U ^^3t^^iM8-B^oV^-C«550nm)^C^L^l. OfjW/cm^W 

o 

[0113] [^2] 
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q&m V k 5 

(96) 


JRftE \ /2 
in J/cm 2 ) 


(V) 


f&ytt&^ttffl 1 — R 

sis«>u r-n^Ac//Ui [/'J a i_> 


oy.o 


U.Oo 


60 




ft7 9 

Of .6 


U.ob 


58 


M^fett^M^i a — r 


Rfi 1 
OD.l 


U.oo 


70 


ffl5^^^*fc#U 4 — R 


R^ A 


U.4b 


54 




88.7 


0.49 




^feti^£M0]6-B 


82.4 


0,50 


61 


«*f*3&Jfc«|7-B 


84.3 


0.52 


54 


«*»Htt^8-B *) 


79.7 


0.61 


69 



*)^16#!l8-B©^ttBl3fe3te55QnmS:fflV'»/to 

[0115] ^m^bT, «53feflc^lfeffiIl-B— 7-BOflR3fe^H:, ^W®^*3j;t>*5^^(D® 
[0116] ifi3te^HlteM8-BtCOV>T« % ^fflbfcl^— ff — ~f^./?— <DU— if— ^ 

[0117] ^Bfe^fiftMl - C : MlaJ^!l (I-C-1 ) <7^k^&it7^F# 

TIBS^(l-C-l)feJ:t5(2-C-l) f::t£v\ mmMtW-M (I-C-l) -e^£*L-5 

[0118] MJ£5£(1-C-1) 
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(b-Cl) 

[0119] K^(2-C-l) 




[0120] tr^7ai^l00mmol(16. 6g) „ N, N, N, N-Thy^/^^^TV^220 
mmol(25. 6g) (D^^^WmK, ^^#|ffi^TT% n-BuLi 220mmol 

(138ml) ^rMTL, %<D®m2VO. 5R#fKk SkfcO. 5B#|HJ*n#&3g8fEUS:„ KJfcM 

,a^^tUTIIX4l9. 3g(l&^75. 9%)W^7*>^*/Paif^Bfe%#fc 0 
[0121] #biXfclf^^ni>'v?^7^V^50mmol(12. 7g) {d^b^^/>150mmol( 
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17. 8g)«rJq*., N, N— :W/V*M^T$K3»«TU AP^j1^L/c 0 2R$M=gL 
m#HMTT% t°y^>-330mmol(26. lg) ^P^T2B#^^#bfc 0 ^(D^ 

tk^&#\ ^cza^^-r?ttmL^iii-5<b, m.^mtvx, nxas. 2 g (48. 2% 
) xmmmm^ (b-c-D fc c 

[0122] BUlBW3g^:(b-C-l) 10mmol(3. 4g) OTHF^$^, -v^V>A36m 

moi(o. Qg)^ 2, e-^-t-y^/p-i-ihV^^y^^y)^^^^ 

ISt#5t^a-C-l) 30mmol (10. 7g) OTHF^$t <fc>9l3SLfcGrignardf£|££M 
TU MT*3^W^LfCo ^*01N^M7K^^P^TS^^TLfc 0 $b 
tC, 1. OM^^bxh^^yUT^^^^THF^M(TBAF)30mmol(30ml)^P 

2. 6g(41. 7%)-e|fjfS«it^:(c-C-l)?:#^ 0 
[0123] BflfBl»it^:(c-C-l)4mmol(2. 5g) , 4-^nn7x^VtK7^ (iulEfH 

^(d-C-l))40mmol(7. 2g)£fc°y vV^^U ;«^Wh 0 

[0124] ifSa^^O^nn^A^f^ -Mlk®i(PbO)6. 9mmol(l. 7g 

m*m^o 4X4 2. Og0lX^57. 1%) % MS m/z 874(M+)-?fcofc 0 fc*5, ^ 
i|X^tt8. 7%t?fcofc 0 -(D^#:M(I-C-l)^b^OIR^^h/^|E|13^ s *H 
-NMR;*^M^f|g|14^ ^c^^-^ 
[0125] ft3b\ ±IE^^»!l-CfflV^c4-^a^-2, 6-^-tert-^/V-l-(hy^^ 
^n^)-<^V(Bij|E*3t^;(a-C-l))«, fllfctf, it#P^2001-222122^ 

[0126] mifflhC 

xMM^JS7^n^T^V(HPc) 20fi»$P (2g) BUlEft5t^(I-C-l) 
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m) M) loofiigp ciog) *5<fcu<:r (thf) mmtthicsmmmi^m 

[0127] fl8ttte*ffifllla-r. 

l®3t^li«!]l-C^:io^T, fufEfg5t5£(I-C-l) X7jk£tLZ>fc&mWXx_X^ 

tu §E«5g^; (i-c-3) th&it&m %m v ^cj^ i-c t m m k 

[0128] iMHM3z£ 

^fe^mm-cKi&^T, tuistf ^(i-c-i) T*^£tiz><k&mz{Xx.x. 
mmm m^, (i-c-5) T^£tL5<t^<s:£i v ^tcu^mytPfmrnmi-cmmK 

[0129] mMmm±zc 

xi^«7^ne/7=>' (HPc) 2M#$B (0. 2g) t , Huffi«5t^ (l-C-7) T'^£ 

twt&mommi (4 g ) £ x ^a^a^K tuTTiBtim^ (ht-i d , 



T^^^-o-^vfi^eom*^ (6 g ) t % tfyx^-TS^-hmm (f^^pcz- 

200:H^^b^(^)M) 100M*^(10g)i:^ N ^b^l/^^^30#K^ 
Lfc 0 




(HT - 11) 
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[0130] m%&MMM5z£ 



m \z.\X?LXm (I-C-l 1 ) tL3>f k&m*m V ^ 

[0131] m±&mMmz^ 

a m^^v-7^u^T^ (Tiopc) 7om*$B (7 g ) mt^-^n&w m 

p B n ^MR-110: 0^:if^>-(^)^)3Ofi*a3(3g)^ mt^^thU^^ 

9J*±\zt&m&(Dmm*n t jim\zte%£?izmmL,x. m^m^.m^^tc 0 mz. 

> mJlEf#3t^:(i-c-i)-e^$^5'fb-a*^ioom4^(iog)^, #y#— /tf^— Hit 

m (m&% PCZ-200 : H^fX^ (W) M) 100«*^ (lOg) ^V=*->^/U 

o. i«*gi3(o. ow t*mk^u>tm&u nffim£.m±tes &®k&(omm& 

7 M mitej;5tcMLT, «W*SH^«Sr^Lfe 0 ^±^J:5(-bT«iiM^^ 

[0132] m&^MZ=C 

^ftf£^S£M4-Ct£:&l xM^^*niyT=>icft£TTfEflt^5£ (CG 
1-1). 
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^xmmmm^: ci-c-6) x^ti^t^-m^m v ^tcsxm-z, ^^^«^j4-c^ 

[0133] m&MMM&zQ 




^TSufStf atxt (I-C-12) XfjkistlZik&yoltmv \fc£JW* % $<%:fomMM4-C 

[oi34] ±ti(D^K\^xnhfitz^Mmm(Dmyti^(Dm^M^^w\^tc 0 

tfspjxx + 4. skvcDn u-rnn&fY ^xmytfom m^iE^m^v^tct^^m^ 
mmm&*v <y)tu m\<^x^v^Mm**^tcWMxmm^mi%ni,fch% 

s 

(Dimity (v)%mfeL-tc 0 i$h\zM^xm%w-mmm,moo;vy?*<D&& 

d 

ftZMML-XV &¥ftlZ.tj:Z>$.X<Dmm (m Sr^*, J^SE (lux-s) itfco *fc, 

d 1/2 

^itioo/^^cDe#,^^io#ra^ttbfcii:t(D^®«{S:^@m{iv (v) £L 

r 

d 
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Onm) Srfl&ttLTV &¥&&£*t£V<D#Nl (#) igfe ( u j/cm 2 ) 

d 1/2 

r 

[0135] [^3] 







780nmJ££,3fe 


(lux • s) 


(V) 


(/(J/cm 2 ) 


(V) 


1 - C 


1.2 


100 


0.9 


80 




1.0 


80 


0.7 


70 




0.7 


80 


0.7 


50 




0.9 


70 


0.8 


50 


m^mrnm 5 - c 


0.8 


70 


0.6 


40 




1.8 


140 


1.8 


130 




1.2 


90 








1.1 


90 







[oi36] miwmmm^mmmyt^^-rm^mmmx^ 0 

[H!3Mit5£ (l-A-3) X^n^t^(DlR^^h^X^ 0 
imimmH (I-A-3) tv^^^fb^^o'H-NMR^^^h/Vt^So 
IM5M (I-A-5) T^$tt^<b^cDIR^-<^h^T?fc-5, 0 
[06Mi£5£; (I-A-5) -C^^tL^^b^^KD'H-NMR^^^h/WT-feSo 
[07]f#3t^; (I-B-4) X^£tlZ>4k&m<DIRX-<?h/l'X»hZ> 0 
[08]f#3txS: (I-B-4) T^£ft5te^<7y H-NMR*^h7l^fc-5 0 
[El9M3g:£ (I-B-7) X7F£tlZ>4k<&yo<DIRX-<?b/l'XfoZ> 0 

m i imm&. q-b-i 2) ^£^b^<DiR*^h^T*fc3 0 
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[0137] i mm^mw- 
3 mffi&&M 

5 ^S(^Jl) 

6 ®mm 
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[i] TE-«5*;(i), 




^tttiV^ilMtL, ZttTIE— «5£(F-A) , (F-B)£fcfi(F-C) % 




(F-A) (F-B) (F-C) 



&*u emsfi. ^p^vis^ ~h*m, r^/vm, rv—/vm. mmmm. ^ 
[2] ria-^(i-A), 
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(I-A) 

[3] TIS-^(I-B), 




(5£(I-B) 4\ R 1B > R 2 " B , R 3 " B *5j;tJ«R 4 " B {*llI-^fc^S^oT, tK^M^, ttM 
^UTtJ:VN^^i-i2cDr/^^^u,R 5 " B 4oJ:^R 6 " B «p-^c(«^ 

ox, sms^u-o^^ry-/^ ^.tutmmm^mvxh^^mmmm^mv 

Tsu*/vm-£tcte~hvm : *mu mm&m±t^^vxm^^x^^xhx^ ^) 
x^i5tizmm*^zm#mmm<Dmmt&!%>o 
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[4] TIH-^(I-C), 



R 1-C R 6-C 




(I-Q 

(5^(1-0 R 1_C N R 2 ' C N R^&J^R 4 ^ R|— *fctt**o-C, tMURsHK fi& 

«r*U R 5 ~ c :fc£t>*R 6 ~ c te, IH-^fcfW^oT, emS£^b-ObJ^xy-/i^ 

—2<Dm%L%mu SMii, /m^vjjihk -hns, xA^wg, xy— is 

^n^WtX/l^l^ ifcfcteXA^VX^U B^SIWI±^S|g-^bT 

^*JBflR3te#fc:*3Vvt\ ®^-|i^tt^-r^TIE-^ 
^(1), 
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emstt, ^nyyi^ ^hns, r^^m, Tv-^m, Mmmm. ^ 
ttnmie&tmz.&^x, mm^mmmmtLx, «^*h^&^5tie-« 
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^nmmytm^^^x, mm^mm^mtvx, m^mm^^-r^rm-^ 

^:(i-b), 




(^:(i-b) r 1 B > r 2 ~\ R 3_B *3j;tj«R 4 " B «iwi-^c«m^o-c, *mw^. s&s 

^UT^J;v^^0ml-l2(DT/^y^^^b,R 5 " B ^J;tJ«R 6 " B {i[^-^c(«^ 

. m&m-i^w^m^-, rfv^fvm, r^^ym, rv-^m, mmm&, -r^t 
T^/ism^tci-z-hvmzmu w&mm±&®i&L,xm* : &m^x\ ^x^& ^) 
x7jk£thz>4t&m<D'ptj:<bh~ m^m-r^m^mstzm^'m^Mmm^tw-. 

^mmmytm^^^x, mm^mmmmtvx, n*mmvk*^-tz>Tm-f& 

^(i-ck 
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(i-Q 

(5£(I-C) R 1_c , R 2 " c , R 3 - c *3it^R 4 " c fi, PJ-Sfettft^o-C, TkafUg^K 

usts, 'M^v^T/i^vi^ *fettT/V3^a6**u, flwiaspidtjjsje^b-c 
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*#Lxh&^mmmm*mu z^tis-^cf-a), (f-b) ^jscf-ck 




(R 8 )n 



(F-A) (F-B) (F-C) 




R 5-A 

a-A) 
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(:&(I-B) * % R ,_B , R 2 "\ R 3 " B ^i^R 4 " B (*|H-^c«^oT, Tk^jj^ ttj&g 
^LTt £V ^^1-12(DT^^^L, R 5 " B ^J:t^R 6 " B «[Rl-^^«m^ 

T/u*,\s&-£tcn~hvm*mu nm&m±H)^^vxm^mvx^^xhx^^ 

[12] **mt£s#_L^ \s.&-£tcteT$\%m&fr^x, nM^^mm., nMmmmm, 
mm^^-^m^^mmm%m^mnzM^^nmm%m^^x^t% 
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p1-C p6-C 




(I-C) 

^Nn^V^T/V^/^, IfcfcteT/K^v'g^U Si&SIWdr^li^LT 
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